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Semantic SimilaritySemantic Similarity

• Solve the problems of structural similaritySo e t e p ob e s o st uctu a s a ty
– Two entities that look similar 

• Do not imply
• They have the same meaning

– And two entities with similar meaning
• Do not implyDo not imply
• that they look similar 

• When we want to find similar entities 
– Based on their meaning
– Not on how they look like



Example: Similar SemanticsExample: Similar Semantics

Caffeine (CHEBI:27732) Doxapram (CHEBI:681849)

• Different structure but 
• both central nervous system stimulants (CHEBI:35337)



Example: Similar StructureExample: Similar Structure

caffeine (CHEBI:27732) adenosine (CHEBI:16335)

• Similar structure but 
• different rolesdifferent roles 

– adenosine is an anti‐arrhythmia drug (CHEBI:38070)
– nucleoside (CHEBI:18254)



Semantic similarity measuresSemantic similarity measures

• Input:Input:
– two ontology concepts
or two sets of terms annotating two entities– or two sets of terms annotating two entities

• Output:
– a numerical value reflecting the closeness in 
meaning between them



Information ContentInformation Content

• measures how specific and informative a concept isp p

• Inversely proportional to frequency in a given corpus
• The frequency is also propagated to its ancestors 

– IC proportional to the depth of a concept
• Extrinsic IC

number of entities mapped to each concept– number of entities mapped to each concept
• Intrinsic IC

– number of children



ExampleExample
central nervous  Concept freq hfreq IC

system stimulant 
(CHEBI:35337)

stimulant 1 6 0.0

Caffeine 3 3 0.3

Docapram 2 2 0.5

Caffeine 
(CHEBI:27732)

Doxapram
(CHEBI:681849)



Similarity based on ICSimilarity based on IC

• Similarity proportional to theSimilarity proportional to the 
– IC of the most informative common ancestor 
(MICA)(MICA)

• Shared information between two concepts
• Resnik

– Weighted Jaccard index of two sets of concepts 
• Shared information between two entities
• SimGIC



ExampleExample

• IC(copper) > IC(coinage) > IC(metal)( pp ) ( g ) ( )
• Sim(copper,gold) ~ 

IC(coinage)
• Sim(copper,palatium) ~ 

IC(metal)
• Sim(copper gold) >Sim(copper,gold) > 

Sim(copper,palatium) 



http://xldb.di.fc.ul.pt/wiki/BOA
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